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(54) INK-JET PRINTER 
(57)Abstract: 

PURPOSE: To make a head removal form a carriage and surely carry out electric 
connections between the head and the carriage. 



CONSTITUTION: An ink-jet printer is equipped with a retreating mechanism 101 
that causes a first electric connection 76 to move parallel toward a second 
electric connection 64 so that they are brought in press-contact with each other 
by an energizing member 77 when a head 60 is mounted on the carriage 70, and 
makes the. first electric connection 76 retreat from the second electric 
connection 64 against the power of the energizing member when the head 60 is 
removed from the carriage 70. The retreating mechanism 101 operates in concert 
with a head attaching/detaching mechanism 1 00. 
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* NOnCES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head which breathes out and prints ink towards a form, and the carriage with which 
this ink jet head is carried removable. The 1st almost plate-like electrical installation section prepared in 
this carriage, and the 2nd almost plate— like electrical installation section prepared in said ink jet head so 
that a pressure welding might be carried out to this 1st electrical installation section, When carriage is 
equipped with the energization member to which the pressure welding of said 1st electrical installation 
section is carried out towards this 2nd electrical installation section, and said ink jet head. When turn 
the 1st electrical installation section to the 2nd electrical installation section, it is made to move to 
parallel so that said pressure welding by said energization member may be permitted and said ink jet 
head is removed from carriage, The ink jet printer characterized by having the attitude device in which 
resist the energization force by said energization member, and the 1st electrical installation section is 
retreated from the 2nd electrical installation section. 

[Claim 2] It is the ink jet printer according to claim 1 characterized by for said 1st electrical installation 
section consisting of the other end of FPC by which the end was connected to the control section of 
the body of a printer, and for said attitude device having the pad which consists of an elastic member 
arranged behind the 1st electrical installation section, and carrying out the preissure welding of the 1st 
electrical installation section to the 2nd electrical installation section through this pad. 
[Claim 3] It is the ink jet printer according to claim 2 which has the plate section which said attitude 
device supports said pad and carries out forward/backward moving to said 2nd electrical installation 
section, and is characterized by this plate section supporting said pad movable slightly in the attitude 
direction and the direction which intersects perpendicularly. 

[Claim 4] Claims 1 and 2 characterized by fixing an ink jet head to carriage when said Inkjet head is 
carried in carriage, having the attachment-and-detachment device in which said immobilization is 
canceled when removing an ink jet head from carriage, and this attachment-and-detachment device and 
said attitude device interlocking, or an ink jet printer given in three. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



" [Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the structure of carriage, where the ink jet 
head (only henceforth a head) was carried, about an ink jet printer. It is related with the connection 
technique of a removable head and carriage to carriage in more detail. 
[0002] 

[Description of the Prior Art] Generally, an ink jet printer is carried in the carriage which is guided at the 
guide shaft extended in the conveyance direction of a form, and the direction which intersects 
perpendicularly, and reciprocates, and this carriage, and it has the ink jet head which breathes out and 
prints ink in a form. 

[0003] And some from which the head carried in carriage has removable structure to carriage are in the 
conventional ink jet printer. 

[0004] In adopting such structure, since carriage and a head are not connectable with direct soldering 
ietc, wiring for driving a head takes a device. 

[0005] For example, as shown in drawing 11 , the structure which made the head 3 removable to 
carriage 1 is indicated by JP,3-104643,A by arranging the edge 2 of FPC (Flexible Printed Cable) on 
carriage 1, and preparing substrate 3a which a pressure welding is carried out to the edge 2 of FPC, and 
is connected to it in a head 3. In addition, the other end of FPC is connected to the control board of the 
body of a printer. 

[0006] In drawing 1 1 , 4 is a lever operated by the user and is supported rotatable by the supporters la 
and la of carriage 1. 

[0007] 5 is a hook member and engagement section 3b of a head 3 and its engaging and releasing are 
possible for the hook section 5b. Moreover, base 5a of a hook member is engaging with plate cam 4a 
currently formed in the lever 4. 

[0008] In order to equip carriage 1 with a head 3, as consider as the condition of having rotated the 
lever 4 and having moved the hook member 5 in the arrow-head XI direction, and heights 3c currently 
formed in the lower part of a head is made to contact supporter 1c of carriage 1 and engagement 
section 3b of a head is made to engage with hook section 5b of a hook member, a head 3 is put on 
carriage 1. In this condition, the head 3 serves as a position which inclined in the arrow-head a1 
direction somewhat. Then, if rotation actuation of the lever 4 is carried out and the hook member 5 is 
moved to an arrow-head. X 2-way, as that hook section 5b engages with engagement section 3b of a 
head strongly, an arrow-head a 2-way will be made to rotate a head 3, and it will be in the condition that 
the pressure welding of the substrate 3a was carried out to the edge 2 of FPC, and wearing will be 
completed ( drawing 1 1 shows this condition). 

[0009] It is necessary to carry out the pressure welding of the edge 2 of FPC, and the substrate 3a 
certainly, and in such structure, with the structure of this official report, while arranging rubber slab 6 at 
the tooth back of the edge 2 of FPC and supporting the regions of back of this rubber slab 6 by Itabe 1 d 
of carriage, the hook member 5 is energized to an arrow-head X 2-way with a spring 8, and the pressure 
welding of the substrate 3a is carried out to the edge 2 of FPC by this. 
[0010] 

[Problem(s) to be Solved by the Invention] With the conventional structure mentioned above, at the time 
of wearing of a head 3, i.e., the connection between the edge 2 of FPC. and substrate 3a the head 3 
used as the position which inclined in the arrow-head a1 direction at the beginning rotates to an arrow- 
head a 2-way — since it is alike, it takes, the pressure welding of the substrate 3a is carried out to the 
edge 2 of FPC and it goes — a substrate 3 — from the lower part b1, the pressure welding of the edge 
2 of a and FPC will be gradually carried out towards upper part b2, and it will go. 

[001 1] For this reason, there is a difficulty that the connection condition of substrate 3a and the edge 2 
of FPC tends to become an ununiformity. There is a possibility that the electrical installation of a head 
and carriage may become uncertainty for a connection condition to be uneven. 
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^ [00123 Although it is possible to enlarge contact pressure with a spring 6 in order to attain equalization 
of a connection condition, there is a limitation in enlarging contact pressure with a spring 6 on the 
reinforcement ofvthe/components of carriage i1^grade> naturally;! ^Iil^ .^il lo- i :• ir H?ArMia-:A i«tr!i: ^. ..tr 
[0013] That is, with the conventional structure/ there wais a problem that it was difficult to attain, 
equalization of the connection conditioni.ofi substrate. 3a and:-the: edge 2 of FPC: . i o j-. r^ t 
[0014] The object of this invention solves the above problems, and to carriage, its head is removable 
and is to offer the inkjet printer which can perform electrical installation of a:head and carriage . 
certainly, o-^ ■{ . • . . ■;>:•• ' t--. ■ <■ : h-. ■.. • .r . -,- ; • ' • i - - r • - -* 

[Means for Solving the Problem] In order to attain the above-mentioned object an ink jet printer 
according to claim t The ink jet head which breathes out-and prints ink towards ajform.vandrthe; carriage 
with which this ink jet head is carried removable, The 1st almost plate-like electrical) installation:section 
prepared in this carriage, and the 2nd almost plate-like electrical, installation^section, prepared limsaid ink 
jet head so that a pressure welding might be carried out to .this Istelectrical'installation section, When 
carriage is equipped with the energization member to which) the; pressure . welding ofsaid 1st electrical 
installation section is carried but towards this^ 2nd electrical installatibnlsectipn^.andsaid ink jej . head, 

; When turn theJ st electricar installation , section to ;the.2nd-electrical installatip is made to 

move to paralleLso that said pressure 'welding by said, energization member may.be permitted. and.said 
ink jet head is removed from carriage. It is characterized by having the attitude device in which resist 

.tbe.energization force by said energization member, and the ;1st.electrical installation section is! :^ ; 
retreated from the 2nd electrical installation section. . ... , . r 

[0016J An Inkjet printer according to claim 2:cohsists.of the other^end ofFPGiby which the end was 
connected tb.the. cpntror section of the body^of a printenfor said l st celectricaljnstallationj section in an 
Inkjet printer according to claim 1, said attitude device has the pad which consists of an elastic member 
arranged ib.ehiijdi the 1st leiectrical installation section}: and it is characterized by .carrying out the i ?n ' 

y'pressurec welding, of the 1st electrical installation section to the , 2nd . electrical installation section 
through this, pad.'-.v... v - . . . -^tu-.rtu- r ^.-o .-,r.- ^^u-- .^J . : ' - i 

[001 7] The; iiik- jet printer according to: claim 3 has the plate . section said .whose: attitude device supports 
said padtand it-carries out forward/backward moving to said)2nd.electrical installation section in an ink 

jet printer .according to claim 2, and this plate se.ctioniisccharacterized by supporting said pad movable 
slightly in.the attitude. direction and.the: direction which^ J , , 

• [0018] In an inkjet printer claims.1 and 2 or given in three; anJnkjet:printer according tp;claim-4:.fixes 
an ink jet head to carriaige; when said ink jet head is carried in :carriage,,when: removing.an> ink jetrhead 
from carriage, it is equipped with the attachment-and-detachment device in which . said immobilization is 
canceled,'-;and:it is characterized by this attachmentTandTrdetachrnent. device and-said attitude device 
interlockin&rn . i. , rA, -...iio-fUh o&i Mii/v .;rac:..Mu:' .t:.... -.n- i^.; 

[0019]'» '-'■nr- - > «r ».<<r: -.-/^ -.r^ ^.j: - :n5 [y^, : . .^ . .•- : • ; . . . 

[Function]! According to the ink jet printer according to claim, l.jnk inbreathed out from-the ink jet head 
carried in carriage, and printing is made by the:form. ■ 4 • , ..... . ; . ^i; , 

[0020] Since the electrical installation of carriage and an ink jet head is made when the pressure welding 
of-the,1st electrical installation section prepared in carriage and. the t2nd electrical installation section 
priepared in the inkjet head is carried ojjt by the energization member, the ink jet .headJs^ removable to 
.carriage, : r.:;.^io, ':if .'--jo^ : \v - rv^ -v^m ; -'.ri.V^ ■.;«;*.'^ ^-i^^* 

[0021] .And: since the pressure wel.ding.pf the .electrical installation section of these 1st and; the 2nd-; 
electrical installation section is made .when carriage is. equipped, with an ink jet head according tp an 
attitude device, and the 1st electrical; installation section moves,to^paral|el tovyards the 2ndJelectrical 
installation section, the uniform connection condition olthe 1st electrical instajlation, section and the 
2nd electrical installation section is acquired, and a positive connection. conditipn js acquired. < 
[0022] Moreover, since it js in the condition.that resisted the energization force, by said energization 



" member, and the 1st electrical installation section retreated from the 2nd electrical installation section 
according to the attitude device when an ink jet head is removed from carriage, an Ink jet head can be 
easily removed from carriage. Furthermore, since the 1st electrical installation section is in the condition 
of having retreated from the 2nd electrical installation section in case it equips with an ink jet head, it 
can equip with a head easily. 

[0023] That is, according to this InkJet printer according to claim 1, while a head is easily removable to 
carriage, electrical installation of a head and carriage can be performed certainly. 
[0024] According to the ink jet printer according to claim 2, it sets to an ink jet printer according to 
claim 1. Said 1st electrical installation section An end consists of the other end of FPC connected to 
the control section of the body of a printer. Said attitude device Since it has the pad which consists of 
an elastic member arranged behind the 1st electrical installation section and the pressure welding of the 
1st electrical installation section is carried out to the 2nd electrical installation section through this pad, 
the connection condition of the 1st more uniform electrical installation section and the 2nd more 
uniform electrical installation section is acquired according to an elastic operation of a pad. 
[0025] If the pressure welding of the electrical installation section is gradually carried out towards upper 
part b2 and it goes from a lower part b1 like the conventional technique mentioned above (refer to 
drawing 1 1 ) when the pad which comes behind the electrical installation section from an elastic member 
is arranged, since a pad will be compressed gradually and will go from the lower part, a connection 
condition will tend to become an ununiformity. 

[0026] On the other hand, since according to the ink jet printer according to claim 2 it is made when the 
1st electrical installation section moves to parallel towards the 2nd electrical installation section, the 
pad which is behind the 1st electrical installation section will be compressed into homogeneity, and will 
go, and the much more uniform connection condition of the 1st electrical installation section and the 
2nd electrical installation section is acquired. 

[0027] According to the ink jet printer according to claim 3, it sets to an ink jet printer according to 
claim 2. Said attitude device It has the plate section which supports said pad and carries out 
forward/backward moving to said 2nd electrical installation section and to carry out. This plate section 
Since said pad is slightly supported movable in the attitude direction and the direction which intersects 
perpendicularly, the connection condition of the much more uniform 1st electrical installation section 
and 2nd electrical installation section is acquired. 

[0028] That is, in case it is in the condition that it can move on the whole and delicately as a result 
since it is supported slightly and movable in the direction which intersectis perpendicularly, with the 
attitude direction by the plate section while it is in the condition that a pad can move delicately by the 
elastic deformation of itself, therefore the pressure welding of the electrical installation section of** a 
1st is carried out to the electrical installation section of ** a 2nd, it is behind the electrical installation 
section of** a 1st, and it will move delicately. 

[0029] According to such an operation, the much more uniform connection condition of the 1st 
electrical installation section and the 2nd electrical installation section will be acquired. 
[0030] Since the ink jet head was fixed to carriage when said Inkjet head was carried in carriage, it has 
the attachment-and-detachment device in which said immobilization is canceled when removing an ink 
jet head from carriage, and this attachment-and-detachment device -is being interlocked with claims 1 
and 2 or the attitude device in an ink jet printer given in three, an ink jet printer according to claim 4 can 
perform attachment-and-detachment actuation of a head still more easily. 

[0031] That is, the time and effort which performs independently actuation of an attachment-and- 
detachment device and actuation of an attitude device at the time of attachment-and-detachment 
actuation of a head can be saved. 
[0032] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. 

[0033] Drawing 1 is the sectional side elevation showing the internal structure of one example of the ink 
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'jet prihter concerning this invention. 
[0034] First, the outline of this printer is explained. 

[0035] In drawing 1 ,10 is automatic feeding equipment with which the body of a printer and 11 are 
included in the case of a body, and 20 is included in the body 10. 

[0036] A body 10 meets the paper path PP which the form (not shown) with which it was fed by 
automatic feeding equipment 20 passes. The paper feed roller 30, The pinch roller 40 which carries out a 
pressure welding to this paper feed roller 30, and follows, and the convention member 50 which it shows 
to the rear face of a form, the carriage 70 with which the ink jet head 60 which breathes out and prints 
an ink droplet towards a form was carried, a guide idler 80, and a delivery roller pair — it has 81, 82,. and 
the blowdown section 90. Moreover, the paper output tray 91 for carrying out the laminating of the 
discharged form is formed in the front face of a body 10. 

[0037] The form (not shown) with which it was fed by automatic feeding equipment 20 reaches the 
paper feed roller 30 through the paper path PP which curved to the concave as a whole in drawing 1 , 
and the delivery angle is specified and it is sent out by the pinch roller 40 from the paper feed roller 30. 
By showing the head first by the convention member 50 which also plays a role of a guide member, 
spacing with the Inkjet head 60 is specified, ink is breathed out by the front face and the sent-out form 
is printed from a head 60 on it. A is a printing area, the printed form — a delivery roller pair — pass 81, 
82, and the blowdown section 90 — it is discharged on a paper output tray 91. 
[0038] Next, the detail of a head 60 and carriage 70 is explained. 

[0039] Similarly the partial abbreviation top view of carriage in which, as for drawing 2 , the partial 
abbreviation front view of carriage was carried, and, as for drawing 3 (a), the head was carried, and 
drawing 4 are partial abbreviation sectional side elevations (IV-IY sectional view in drawing 2 omitted 
selectively).. 

[0040] Carriage 70 is equipped with a bottom plate 71, the background 72, the side plates 73 and 74 on 
either side, the attachment-and~detachment device 100 of a head, and the attitude device 101 as 
shown in these drawings. 

[0041] The bearing holes 73a and 74a are established in the side plates 73 and 74 on either side, and 
the guide shaft 1 2 is inserted in these bearing holes 73a and 74a (refer to drawing 1 ). As shown in 
drawing 4 , front end section (it sets to drawing 4 and is the left end section) 71a of a bottom plate 71 is 
supported by the guide plate 13. The guide shaft 12 and the guide plate 13 are constructed over the 
side frame (not shown) of a body 10. Engagement section 72a with a timing belt (not shown) is prepared 
in the background 72, and when a timing belt drives by the carriage motor (not. shown), carriage 70 is 
guided by the guide shaft 12 and the guide plate 13, and reciprocates in drawing 2 to an arrow head XI 
and X 2~way (direction which intersects perpendicularly with the space of drawing 1 ). 
[0042] As shown mainly in drawing 4 . carriage 70 has the dead air space S contiguous to the both sides 
of the guide shaft 12 and the Inkjet head 60, and the backlash prevention member 75 for preventing the 
backlash of carriage 70 and the guide shaft 12 in this dead air space S, the 1st electrical installation 
section 76, the energization member 77 that consists of a compression spring, and the attitude device 
101 are contained. 

[0043] The backlash prevention member 75 has receptacle section 75a which receives the energization 
member 77, and the slide, contact sections 75b and 75b which **** on the guide shaft 12, as shown also 
in drawing 5 . 

[0044] Receptacle section 75a is mostly formed in plate-like. The slide contact sections 75b and 75b 
are formed in the shape of [ which curves and hangs from the soffit both sides of receptacle section 
75a ] a pawl. The inner surface of this ****** ****s on the guide shaft 12. Projection 75c is formed in 
the center of a regions-ol^back upper bed of receptacle section 75a, and as this projection 75c shows 
drawing 4 , it fits in each other gently with hole 72c formed in the background 72. Therefore, the 
backlash prevention member 75 is rotatable in any direction of the direction of arrow-head a shown in 
drawing 5 focusing on projection 75c, the direction of b, and the direction of c. 75d and 75d are hooks 
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for [ tacking ] which engage with the pad holder 79 mentioned later. 

[0045] The 1st electrical installation section 76 is constituted by the edge of FPC76' so that it may 
explain also later, and as shown in drawing 2 , two or more contact 76b is formed in the front face. 
[0046] The attitude device 101 has the pad 78 which consists of an elastic member (for example, 
rubber), the pad holder 79. and the plate cam 1 60 as an actuation member to which forward/backward 
moving of this pad holder 79 is carried out. 

[0047] height 78a which protruded from the whole surface of tabular base 78b and this base 78b as a 
pad 78 was shown in drawing 7 , and base 78b — on the other hand — since — it has leg 78c which 
protruded. 

[0048] 78d of holes is formed in these leg 78c, base 78b, and height 78a, and 78d of this hole has 
reached in height 78a. 

[0049] Height 78a is for pressing contact 76b of the 1st electrical installation section 76 from behind, 
and is formed in the four[ about ] -sided pyramid configuration. Moreover, leg 78c is formed in the shape 
of about 4 rectangular pipes. 

[0050] In order to attach in the pad holder 79, two breakthroughs 78e and 78e and two stop pieces 78f 
and 78f are formed in the corner of base 78b- 

[0051] The pad holder 79 is mostly formed in tabular, as shown also in drawing 6 , and it has plate 
section 79a which supports a pad 78 from behind in the center section. 

[0052] Insertion slit 79b in which FPC76' is inserted is formed above plate section 79a, and, below, stop 
section 79c by which point 76'a (refer to drawing 4 ) of a pad 78 and FPC76' is stopped is formed in it. 
The pins 79j and 79j of a couple protrude on stop section 79c towards regions of back. 
[0053] Pins 79j and 79j are inserted in the breakthroughs 78e and 78e. and the pad 78 is attached in the 
pad holder 79 by hanging the stop pieces 78f and 78f on upper limb 79k of plate section 79a. Since the 
pad 78 is only stopped by necessarily not being directly fixed to plate section 79a, inserting pin 79j in 
breakthrough 78e, and hanging 78f of stop pieces on upper limb 79k of the plate section, it is slightly 
movable in the direction of arrow-head Y and the direction of arrow-head T which are shown in drawing 
7(b). 

[0054] The same breakthrough 76'b (refer to drawing 2 ) as a pad is formed also in point 76 a of FPC76', 
and point 76'a of FPC76' is being fixed to the pad holder 79 by inserting pin 79j in this breakthrough 76'b. 
That is, FPC76' constitutes the 1st electrical installation section 76 in the front face of a pad 78 by the 
point 76'a's passing along insertion slit 79b of the pad holder 79, passing through the front face of the 
rubber putt 78, and fixing it to stop section. 79c. As mentioned above, two or more contact 76b is 
formed in the front face of the 1st electrical installation section 76, and height 78a of the pad mentioned 
above is formed in the location corresponding to these contact 76b. In addition, the other end of FPC76' 
is connected to the control section 14 (refer to drawing 1 ) of a body 10. 

[0055] As shown in drawing 6 , projection 79e which attends 79d of angle hole and 79d of this angle hole, 
respectively is prepared in the right-and-left both sides of plate section 79a of the pad holder 79. Hook 
75d of the backlash prevention member 75 mentioned above is inserted in 79d of this angle hole, 
projection 79e engages with this, and it is tacking carried out of the pad holder 79 and the backlash 
prevention member 75. 

[0056] 79f of long rectangle holes is somewhat formed in right and left, and 79g (it is called- x hole) of 
holes of the "x" form for positioning is formed in the lower part for positioning which is 79d of angle 
holes of the method of the right at the lower part of 79d of left angle holes. As shown in drawing 2 and 
drawing 4 , the prisms 72f and 72g which protruded towards the front from the background 72 are 
inserted in the holes 79f and 79g for these positioning, respectively. While positioning of the vertical 
direction is made by engagement to 79f of rectangle holes, and 72f of prisms and positioning of the 
direction of four directions is made by engagement to 79g of x holes, and 72g of prisms, the pad holder 
79 is guided at these prisms 72f and 72g, and is movable to a cross direction (it sets to drawing 4 and is 
a longitudinal direction). 



[00571 Side plates 79h and 79h are formed in the both-sides section of the pad holder 79, and a total of 
four of two pin 79i are prepared in 79h of this side plate up and down, respectively. The cam side of the 
plate cam 160 explained below arid contact are possible for these pin 79i. 

[0058] Drawing 8 is drawing showing a plate cam, and a right side view when a sectional side elevation 
(b-b sectional view in drawing (c)) and (c) use drawing (c) as rear view and (d) uses a front view and (b) 
as a front view, and (d) of (a) are the bottom views at the time of using drawing (c) as a front view. 
[0059] as [ surround / the plate cam 160 has the transverse member 161 and the longitudinal member 
162,162 of the couple by which suspension formation was carried out in one from the ends of this 
transverse member 161, and / plate cam / the pad holder 79 ] — it is mostly formed in the KO typeface 
(refer to drawing 2 ). 

[0060] A total of four of two pins 163 are prepared in the lateral part of a longitudinal member 162,162 
up and down, respectively. As these pins 163 are shown in drawing 2 and drawing 9 . it is engaging with 
the slot g formed in side plates 73 and 74, and a plate cam 160 can move up and down by guiding these 
pins 163 at Slot g. In addition, the slide contact section with the slot g of a pin 163 is formed in the 
plane in order to raise abrasion resistance. . . . 

[0061] The cam side 164 is formed behind the longitudinal member 162,162 a total of four two up and 
down, respectively, and pin 791 of said pad holder can contact these cam side 164. The cam side 164 
has slant-face 164a and vertical-plane (field parallel to migration direction of plate cam) 164b, and 
heights 164c for producing a feeling of a click is formed in the boundary section of slant--face 164a of 
the upper cam side, and vertical-plane 164b among up-and-down cam sides. All of whenever ! four tilt- 
angles / of slant-face 164a ] are the same. Namely, all four slant-faces 164a is in the parallel condition 
mutually. 

[0062] The stop section 165 is formed in the upper part of a transverse member 161 in one, and the 
connection section 123 of the shape of** of the attachment-and-detachment device 100 later 
mentioned in this stop section 165 is connected. By this, vertical movement of a plate cam 160 and 
actuation of the attachment-and-detachment device 100 interlock. 

[0063] As shown in drawing 4 , the Inkjet head 60 has the nozzle section 61 and the case section 62. 
[0064] The head 60 of a. graphic display is a head for full color printing, and in the underside of the 
nozzle section 61, i.e., opposed face (nozzle side) 61with form a, as shown in drawing 3 (b), the nozzle 
train NR for red ink regurgitation, the nozzle train NY for yellow ink regurgitation, and the nozzle train 
NB for blue ink regurgitation are formed. Each nozzle train consists ofnozzle train 2 trains (a total of 24 
nozzles) which consist of 12, nozzles n, and a total of 72 nozzles are prepared in the whole nozzle side 
61a. : ... 
[0065] An ink cartridge 63 is contained by the case section 62. The lever which is not illustrated for 
fixing an ink cartridge 63 is prepared in the case section 62. The ink cartridge 63 is divided into three ink 
rooms, and red ink, yellow ink, and blue ink are contained by each ink room. 

[0066] Three needles (62R, 62Y, 62B) which have passage are formed in bottom plate 62a of the case 
section 62. If the case section 62 is equipped with an ink cartridge 63, each needles 62R, 62Y, and 628 
will advance into the ink room of an ink cartridge 63, respectively, and the ink of each color will be 
supplied to each nozzle train NR, NY, and NB through the passage. 

[0067] The driver element corresponding to each nozzle is built in the nozzle section. 61, an ink droplet 
is breathed out by alternative actuation of these components from a nozzle, and an image is formed on 
a form of it. 

[0068] The 2nd electrical installation section 64 is formed in the tooth back of the case section 62. This 
connection 64 consists of substrates and two or more contacts which a pressure welding is carried out 
to contact 76b of the 1st electrical installation section 76 mentioned above, and are connected are 
formed in the front face of a substrate 64. The substrate 64 is connected to said driver element through 
FPC65. 

[0069] Positioning at the time of equipping carriage 70 with a head 60 is made as follows. 



-8- 



[0070j Since the location precision of a nozzle is important in an Inkjet printer, the nozzle section 61 
performs positioning. The nozzle section 61 serves as another components in the case section 62. and 
the dimensional control is strictly made rather than the case section 62. 

[0071] In order to give explanation about positioning intelligible in drawing 3 (a), the case section 62 is 
omitted. 

[0072] As shown in this drawing, the protruding pieces 61b and 61b extended horizontally are formed in 
the regions-of^back ends of the nozzle section 61, and the underside of this protruding piece 61b 
contacts the top face of rib 71b formed in the bottom plate 71 of carriage 70 (refer to drawing 4 ). 
Moreover, protruding piece 61c extended horizontally is formed in the center of anterior part of the 
nozzle section 61, and the underside of this protruding piece 61c contacts the top face of rib 71c 
formed in the bottom plate 71 of carriage 70, Positibning of the vertical direction (direction which 
intersects perpendicularly with the space of drawing 3 ) is made by this. 

[0073] Two ribs 71 d and 71 e which carry out phase opposite are formed in the top-face right-andHeft 
**** center section of the bottom plate 71 of carriage 70, and the medial surface of these ribs contacts 
the side face of 61 d of lefthand corner sections of the nozzle section 61, and right corner 61 e. 
respectively. Positioning of a longitudinal direction (the direction of arrow-head X) is made by this. 
[0074] top-face **** of the bottom plate 71 of carriage 70 — rib 71f is mostly formed in the center 
section, and the tooth back which is this rib 71f contacts the front face which is 61 d of lefthand corner 
sections of the nozzle section 61. Moreover, adjusting-lever 74b is prepared in the right side plate 74 of 
carriage 70 by the shaft 74c rotatable. 74d of eccentric cams is formed in shaft 74c. and 74d of this 
eccentric cam contacts the front face of right corner 61 e of the nozzle section 61. If carriage 70 is 
equipped with a head 60. a head 60 will be energized ahead (it sets to drawing 3 and is a lower part) by 
the compression spring 77 mentioned above so that it may mention later. Therefore, positioning of a 
cross direction (the direction of arrow-head Y) is made. Moreover, since the nozzle section 61 rotates in 
the direction of arrow-head T by rotating adjusting-lever 74b. the parallelism to the guide shaft 12 can 
be adjusted. Rotation actuation of adjusting-lever 74b is made at works etc., and is not usually operated 
for some users. While pin 74e is prepared in adjusting-lever 74b. 74f of two or more holes which engage 
and release this pin 74e is established in the right side plate 74, after carrying out rotation actuation and 
performing parallelism adjustment, 74f of holes is made to engage with pin 74e, and unprepared rotation 
of lever 74b is prevented. 

[0075] In addition, the printer of this (example is equipped also with head 60' for monochrome printing 
besides the head 60 for full color printing mentioned above (refer to drawing 1 ) as a head; Head 60' for 
monochrome printing completely has the same shape of a head 60 and an appearance for full car 
printing. Different points are only the number of nozzles, and numbers, such as the part corresponding 
to this, i.e., a driver element, and a needle which introduces ink. For example, use the number of nozzles 
as four trains and a total of 48 nozzles with 1 train 12 nozzle, and let a needle be one needle which is 
open for free passage for these nozzles. . . - . 

[0076] Receptacle section 75a of the 1st electrical installation section 76 mentioned above, the 2nd 

electrical installation section 64, and the backlash prevention member 75 is arranged by each in said 

dead air space S at the guide shaft 1 2 and parallel mainly so that clearly from drawing 4 . 

[0077] As shown in drawing 4 . the attachment-and-detachment device 100 is equipped with the 1st and 

2nd link 130.140 which has connected the control lever 1 1 0, the head press lever 120, and these control 

levers 110 and the head press lever 120, and two springs 150 (refer to drawing 2 ). 

[0078] The control lever 110 is attached in carriage 70 rotatable with the shaft 111. The knob 112 is 

formed at the head of a control lever 110, and the hook 113 is formed in the soffit. 

[0079] The head press lever 120 is attached in carriage 70 rotatable with the shaft 121. The heights 122 
which press a head 60 are formed at the head of the head press lever 120, and the plate cam 160 
mentioned above is connected in the connection section 123 between this heights 122 and shaft 121. 
Moreover, the engagement section 1 24 with a spring 1 50 is formed in the back end of the head press 
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Mever t20. 

[0080] Both end is connected rotatable [the 1st link 130 and the 2nd link 140 ] in the connection 
section 131 (141). The other end 132 of the 1st link 130 is connected with the control lever 110 
rotatable by the pin 133. and the other end 142 of the 2nd link 140 is connected with the shaft 121 of 
the head press lever 120 rotatable by hook 143. The engagement section 144 with a spring 150 is 
formed at the head of the 2nd link 140. 

[0081] The spring 150 is stretched between the engagement section 124 of the head press lever 120, 
and the engagement section 144 of the 2nd link 140. 

[0082] Drawing 4 shows the condition of having equipped with the head 60. 

[0083] In this condition, the heights 122 of the head press lever 120 contact top-face 62b of the case 
section 62 of a head 60. and where a head is caudad pressed according to the energization force of a 
spring 150, they are fixing the head 60 to carriage 70. This condition is locked when the hook 1 13 of a 
control lever 110 is engaged at the head 134 of the 1st link 130. 

[0084] Moreover, in this condition, as shown in drawing 9 . it is in the condition that the plate cam 160 
lower-**(ed). and the contact to pin 79i of the pad holder 79 by that cam side 164 is canceled. 
Therefore, the pad holder 79 is carrying out the pressure welding of the 1st electrical installation section 
76 to the 2nd electrical installation section 64 of a head 60 through the pad 78 according to an 
operation of a compression spring 77. 

[0085] On the other hand, the backlash prevention member 75 was counterclockwise energized in 
drawing 4 at reverse focusing on projection 75c by the compression spring 77, and the slide contact 
sections 75b and 75b are in contact with the guide shaft 12 with this. 

[0086] In order to remove a head 60, in drawing 4 , rotation actuation of the knob 112 of a control lever 
1 10 is carried out clockwise. Then, a knob 112 rotates relatively to a control lever 1 10 by the elastic 
deformation of itself, by this, hook 113 separates from it from the head 134 of the 1st link 130, and a 
control lever 110 rotates it. This can be interlocked with, the press lever 120 can also be rotated, and a 
head 60 can be removed. 

[0087] If the press lever 120 rotates, as shown in drawing 10 , a plate cam 160 will be upper-**(ed) and 
the cam side 164 will push this aside to the method of the right in drawing 10 in contact with pin 79i of 
the pad holder 79. By this, the pad holder 79 resists the energization force of a compression spring 77 
(refer to drawing 4 ), and retreats to the method of the right. Since whenever [ tilt-angle / of slant-face 
164a of the cam side 164 / all ] are the same, the pad holder 79 retreats in the direction which 
intersects perpendicularly with the contact surface of both connections, maintaining the 1st electrical 
installation section 76 and the 2nd electrical installation section 64 at parallel. 

[0088] Therefore, in case a head 60 is removed, the pressure-welding condition of the 1st electrical 
installation section 76 by the side of carriage and the 2nd electrical installation section 64 by the side of 
a head 60 is canceled. Thereby, in case a head 60 is removed, the situation where the 1st electrical 
installation section 76 and the 2nd electrical installation section 64 will be ground strongly, and these 
electrical installation section will be damaged is prevented. 

[0089] A head 60 can be put into carriage 70 smoothly and easily, without grinding the 1st electrical 
installation section 76 and the 2nd electrical installation section 64, since the pad holder 79 is in the 
condition of having retreated to the method of the right from the condition which shows in drawing 1 0 in 
case it equips with a head 60 again. Then, when rotation actuation of the control lever 110 is carried out, 
while the press lever 120 is also rotated and a head 60 is fixed, hook 113 engages with the head 134 of 
the 1st link 130, and is locked by the fixed condition. 

[0090] Moreover, a plate cam 160 lower— ** with rotation of the press lever 120, and the contact to pin 
79i of the pad holder 79 by the cam side 164 is canceled. Therefore, the pad holder 79 will carry out the 
pressure welding of the 1st electrical installation section 76 to the 2nd electrical installation section 64 
of a head 60 through a pad 78 according to an operation of a compression spring 77. In case the contact 
to pin 79i of the pad holder 79 by the cam side 164 of a plate cam 160 is canceled, pin 79i Since it will 
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be canceled to the cam side 164 as the slantH^ace 164a is slid down relatively, the pad holder 79 is not 
at an impact target, and it will carry out the. pressure welding of the 1st electrical installation section 76 
to the 2nd electrical installation section 64 gradually, with both parallel condition maintained. Therefore, 
it can equip with a head, without the meniscus currently formed at the head of a nozzle of a head 60 
producing the inconvenience of an impact breaking. • 

[0091] According to the above ink jet printers, the following operation effectiveness is acquired. 
[0092] (i) Carriage 70 is guided at the guide shaft 12, and reciprocates, ink is. breathed out from the ink 
jet head 60, and printing is made by the form. 

[0093] (ii) Since the electrical installation of carriage 70 and the ink jet head 60 is made when the 
pressure welding of the 1st electrical installation section 76 prepared in carriage and the 2nd electrical 
installation section 64 prepared in the Inkjet head is carried out by the energization member 77. the ink 
jet head 60 is removable to carriage 70. 

[0094] And the pressure welding of the electrical installation section 76 of these 1st, and the 2nd 
electrical installation section 64 Since it is made when carriage 70 is equipped with the ink jet head 60 
according to the attitude device 101. and the 1st electrical installation section 76 moves to parallel 
towards the 2nd electrical installation section 64 The uniform connection condition of the 1st electrical 
installation section 76 and the 2nd electrical installation section 64 is acquired, and a positive 
connection condition is acquired. 

[0095] Since it is in the condition that resisted the energization force by the energization member 77, 
and the 1st electrical installation section 76 retreated from the 2nd electrical installation section 64 
according to the attitude device 101 when the Inkjet head 60 is removed from carriage 70, the ink jet 
head 60 can be easily removed from carriage 70. 

[0096] Furthermore, since the 1st electrical installation section 76 is in the condition of having retreated 
from the 2nd electrical installation section 64 in case it equips with the ink jet head 60, it can equip with 
a head 60 easily. 

[0097] That is, according to this Inkjet printer, while a head 60 is easily removable to carriage 70, 
electrical installation of a head 60 and carriage 70 can be performed certainly. 

[0098] The 1st electrical installation section 76 consists of the other end of FPC76' by which the end 
was connected to the control section 14 of the body of a printer, (iii) The attitude device 101 Since it 
has the pad 78 which consists of an elastic member arranged behind the 1st electrical installation 
section 76 and the pressure welding of the 1st electrical installation section 76 is carried out to the 2nd 
electrical installation section 64 through this pad 78 According to the synergistic effect of that the 1st 
electrical installation section 76 moves to parallel towards the 2nd electrical installation section 64, and 
an elastic operation of a pad 78, the connection condition of the 1st more uniform electrical installation 
section 76 and the 2nd more uniform electrical installation section 64 is acquired. And height 78a of a 
pad 78 is easy to deform by forming 78d of holes in this. Therefore, the good imitation nature to the 
contact of the 1st electrical installation section 76 is obtained, and a much more good connection 
condition is acquired. 

[0099] (iv) It has plate section 79a which the attitude device 101 supports a pad 78 and carries out 
forward/backward moving to the 2nd electrical installation section 76 and to carry out. This plate 
section 79a Since the pad 78 is slightly supported movable in the attitude direction and the direction 
(direction parallel to the plate section) which intersects perpendicularly, the connection condition of the 
much more uniform 1st electrical installation section 76 and 2nd electrical installation section 64 is 
acquired. 

[0100] Namely, since it is slightly supported movable by plate section 79a in the attitude direction and 
the direction which intersects perpendicularly while a pad 78 is in the condition that it can move 
delicately by the elastic deformation of itself In case it is in the condition that it can move delicately on 
the whole as a result, therefore the pressure welding of the 1st electrical installation section 76 is 
carried out to the 2nd electrical installation section 64, it is behind the 1st electrical installation section 



- 11 - 



76, and will move delicately. 

[0101] According to such an operation, the much more uniform connection condition of the 1st 
electrical installation section 76 and the 2nd electrical installation section 64 will be acquired. 
[0102] When the pad 78 has height 78a which presses contact 76b of the 1st electrical installation 
section 76 from behind like especially this example, and a pad 78 moves delicately, height 78a will be 
located suitable for the regions of back of contact 76b, and a more suitable connection condition is 
acquired. 

[0103] (v) Since the attachment-and-detachment device 100 of a head is being interlocked with the 
attitude device 101, attachment-and-detachment actuation of a head 60 can be performed still more 
easily. 

[0104] (vi) Since contact pressure is given by the energization member 77 between the guide shaft 12 
and carriage 70, the backlash of carriage 70 and the guide shaft 12 is prevented, and a good quality of 
printed character is obtained. 

[0105] And since the energization member 77 which gives contact pressure between the guide shaft 12 
and carriage 70 is shared by the energization member 77 which gives contact pressure between the 1st 
electrical installation section 76 and the 2nd electrical installation section 64, there are few the part 
energization members and it ends. 

[0106] Therefore, while according to this ink jet printer a head 60 can be made removable to carriage 70 
and electrical installation of a head 60 and carriage 70 can be certainly performed by small components 
mark, the backlash of carriage 70 and the guide shaft 12 can be lost. 

[0107] (vii) Since the ink jet head 60 has two or more nozzle trains in the migration direction of carriage 
70, printing of high resolution is obtained. 

[0108] Since the ink jet head 60 has two or more nozzle trains in the migration direction of carriage 70, 
if carriage will consider as backlash **** in an outward trip and a return trip, degradation of a quality of 
printed character will become large, but according to this printer, since contact pressure is given by the 
energization member 77, the backlash of carriage 70 and the guide shaft 1 2 is prevented, and printing of 
high resolution is obtained good. 

[0109] (viii) As an ink jet head, since it has ink jet head 60' for monochrome printing, and the ink jet head 
60 for color printing, by equipping carriage 70 with ink jet head 60' for monochrome printing, 
monochrome printing can be performed and color printing can be performed by replacing with this and 
equipping with the ink jet head 60 for color printing. 

[0110] Color printing and when performing especially full color printing, since it is necessary to carry out 
the regurgitation of the ink of red, blue, and yellow, in the migration direction of carriage 70, the nozzle 
trains NR, NY, and NB of a total of six trains are formed in the ink jet head 60 for color printing of this 
example. 

[01 1 1] In such a case, since the backlash of carriage 70 and the guide shaft 12 is prevented according 
to this printer although degradation of a quality of printed character will become large if it sets and 
carriage considers as backlash ^^^^ in an outward trip and a return trip, a good color picture is obtained, 
and moreover, since the energization member for backlash prevention in the energization member 77 
which enables head exchange is made to serve a double purpose, a miniaturization is also attained. 
[0112] That is, the small printer in which high-definition monochrome printing and high-definition color 
printing are possible is obtained. 

[0113] (ix) Since carriage 70 has the positioning sections 71f and 74d which specify the stowed position 
of the ink jet head 60 (or it is the same 60' and the following) and the ink jet head 60 is energized by the 
energization member towards this positioning section, an always proper location will be equipped with 
the ink jet head 60, and printing of high quality will be obtained. 

[01 14] And since this energization member is made to serve a double purpose by the energization 
member 77, the miniaturization of carriage is attained further. 

[0115] (x) Since carriage 70 has the dead air space S contiguous to the both sides of the guide shaft 12 
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and the ink jet head 60 and the energization member 77 is contained by this dead air space S. much 
more miniaturization is attained. 

[0116] (xi) Since receptacle section 75a of the 1st electrical installation section 76, the 2nd electrical 
installation section 64, and the backlash prevention member 75 is arranged by each in dead air space S 
at the guide shaft 12 and parallel, much more miniaturization is attained. 

[0117] As mentioned above, although one example of this invention was explained, this invention is not 
limited to the above-mentioned example, and deformation implementation is possible for it suitably 
within the limits of the summary of this invention. 
[0118] 

[Effect of the Invention] According to this invention, a head can be made removable to carriage and 

electrical installation of a head and carriage can be performed certainly. 

[0119] 



[Translation done.] 



* NOTICES * 

JPG and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional side elevation showing the internal structure of one example of the ink jet 

printer concerning this invention. 

[Drawing 2] The partial cutting front view of carriage. 

[Drawing 3] For drawing (a), the partial abbreviation top vievy of carriage in which the head was carried, 
and drawing (b) are a fluoroscopy top view of a nozzle side. 

[Drawing 4] The partial abbreviation sectional side elevation of the carriage with which the head was 
carried (IV-IV sectional view in drawing 2 ). 

[Drawing 5] In drawing showing a backlash prevention member, drawing (a) is a c-c sectional view [ in / 
a top view and drawing (b), and / in drawing (c) / drawing (b) ]. [ a front view ] 

[Drawing 6] For drawing (a), in drawing showing a pad holder, a d-d sectional view [ in / a front view and 
drawing (c), and / in drawing (d) / drawing (b) ] and drawing (e) are [ a top view and drawing (b) ] an e-e 
sectional view in drawing (b). [ a left side view ] 

[Drawing 7] For a c-c sectional view [ in / a top view and drawing (b), and / in drawing (c) / drawing 
(b) ], and drawing (d). in drawing showing a pad, rear view and drawing (e) are [ drawing (a) ] the 
elements on larger scale of drawing (c). [ a front view ] 

[Drawing 8] (a) is a bottom view when a right side view when a sectional side elevation (b-b sectional 

view in drawing (c)) and (c) use drawing (c) as rear view and (d) uses a front view and (b) as a front view, 

and (d) use drawing (c) as a front view in drawing showing a plate cam. 

[Drawing 9] The actuation explanatory view of an attitude device. 

[Drawing 10] The actuation explanatory view of an attitude device. 

[Drawing 11] The explanatory view of the conventional technique. 

[Description of Notations] 
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' TO Body of Printer 
12 Guide Shaft 

60 Ink" Jet Head for Color Printing 

60' Inkjet head for monochrome printing 

64 Substrate (2nd Electrical Installation Section) 

70 Carriage 

75 Backlash Prevention Member 

76 FPC (1st Electrical Installation Section) 

77 Energization Member 

78 Pad 

79 Pad Holder 
79a Plate section 

100 Attachment-and-Detachment Device 

101 Attitude Device 



[Translation done.] 
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[ 0 0 2 3 1 i-/it?*>. r ©i»'*3jllE^O<l' >'i!'v'i 
y, h 7- y tc J;Jt«r. y K*s^ Y y .X v?t;ijl>f UTS 

[0024] |«*3S2|B^©'j'i^^^v'^s/ h7°y ^'^'tC 

sijiasBicg^;^ $ tvfc F P c (nmm^xmj& $ tuisit • 

[ 0 p. 2 5 nm^5Wg^«£a5roir§Bfj:g!|ttm^*??>'^j;5/-« 

■^i *''b±:*b.2fc[SiitT^>!ftcjE^$ini.rtT.< t; ^•'s' 
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[0 0 2 6] :l^^^c^L. lt*:3®2i2«co^>'^ v?3is/ 
[0 0 2 71 ft*«3|5«6©-f hT-y v^tc 

[0 0 2 8] •t'i*?*,. /^j/Kfi. ^iti^^<D^^^m 

o-C«fe>tClii< iti/iS, •• ■• .-■ 
[0029l :L<Di:bti:wm\^x*): mi<Dm^&^^m. 

[00 3 0] i«5}«:3^4la^W^>'i^V?:nS/ h V Vi? 

V J? i;^ 31 y K ^ y . d ^ e> 9 ^i-.:t- t^lc 

[003 11- r**?*). K©^jiji»f^^i^. msm 

[0032] • > = 

[0 0 3 3] hT'y 40 

[ 0 0 3 4 1 5fe-r> :i<o7'y i^^5'©lil5^^:<5v^■clftl^■r 
5o ■ ■■■ ■ 

(0 0 3 5] mitCib-V^-C. 1 OfiT"!; i/^cO^fls, 1 
1 tt^|s:^(0'^-;^v 2 0«*^1 0lCiffl;?f.ai*nTt^5 

(0 0 3 61 1 0 rt. Sib^!IS3Sa 2 0 Jc: i 19 

X< Wim<0 o-7 3 0 t. ^.(DWi^r) a — y 3 0\Cj£.^ 



5 

^f^f^'f V'i^' v'lc -y h^y K6 0*s^«$tufc^^ y y 
i;>7 0t. -fJ-^, Kt3-7 8 0i:, 7>t8 1. 8 

2 hi s^mass oiSri)HX.Tv^5. ocDHtr 

l;i5^»tbixTi^5o 

[00 3 7]' i«^&«5^S2 0 J; 9i^m$tv/cffl«tt 

(m^-Br-f) El 1 \^ii\<^x±Wk x^xmm^n^ U 

-y 4 OlcJ;o-C^©j^9^?^sm;t$ixT!^jE&t) o-y 

3 o*^?,jtt) mr)m^Htmmt^ ^fe-r-t© 

ifeSSAS. ;ifi' Kg|J«-t LT®!ftf!l'i)*yS:-f*ft«g|5«-5 0 

tC j:oT^l^^ix5r tdii?. 'I'^'^'^^i';/ Y^y K 
6 0 i:WPfl|iiS;eiS^;g$ix, ^<D|gBt;i--s/ K6 Od^b'T 

-^^M^mmt. #!ISn-7*if8 1, 8 2. *Sj;t;!g^ffl 
g|5 9 0 5:ST#i|ft h W 9 l±{;i#ta$tu5o 
[0 0 3 8] <^fC^.y K6 0 *5 J; 0!=Sr -y y •> 7 0<DP 

[0 0 3 9] Ill2tt:3{^^ y s/v?C>gB5^^tB&jEffiEI. 0 3 
(a) \-t^y Yiimm^M^-^^ V s/i^^^as^^^-l&sp® 
El;- III 4 filD D< U^'^^m^mm. m 2 (c:*;tt ^giS^J- 
WJ^i^H&^JifcI V-I VgfSia) -cfcs. 
[0 0 4 0]- :l^^fc<D|lI^c^•f-J; 51c:. ]} y'Jl o 
m.Wi7 I t^ mWi7 2t: ^^(D'Smi 3, 7 4 

^y YiD^mmi 0 0 mTmm-i: 0 1 t^m 

•[004 1] &^(r>mWi 73, 74 tcin^gtt:^: 7 3 

a ,. 7 4 & i)m\-f 6>H-C*j t) s'C©«i§tt:A: 7 3a, 7 

4 a »c::«f>r K#4i 2 ^s^¥ii^i^-Ct^5 (iai#^.) » El 
4»::'^-t-J;5 f^. jS«i7 1 ©tuSSgB (BI4 ^c:fev^Tfe^g 
IH5) 71 YWLl 3lcJ;:oTSif ^tuTVN^o 

Kttl T.ioiiXf'-ff^ mi 3»is **|si OCD-y--^' K7 
W-A (El^-lt-f) l'^K§it-trv>5o W«7-2»vf*, 
i^'l' 5 ViZ-^/W l> (Hl^^ir-r) t ©#-grSl5 7 2 a t'^^li 

^-tir-r) tcio-CIEtt^HS r ir fwit), ^^ y s/v'7 
0 Ji. otf>r Ktt 1 2 i: 1 3 t TMgrt El 2 

:ic*5v>T^^x 1 , X2:^[6]...(igi©iKffii:K3?i-5:^ 

(004 2]-^i: LTEI4tC^i-J;5l-.' .=5r^y •;/i?7 
0»i. J^-f Ktftl 2*5J;W v^'v'cE y F^5' K6 0<D 

W:)3\cm^i-i>^ms;S:mi-XioV':' z<D^ms (c. :5f 

^(O^^PiiEn^ 7 5 t . ^ 1 ©m^fi^S^^giJ 7 6 i . 

jEiag/^;^*»^^j:5#i&gi5tt'7 7h. m^wmi o i t^s 

[0 0 4 3] ;tf^E5iJif|5*t7 5(3:> 05 {i^jj^rr i 5 

#^^*t7 7 SrS-ft'5Sltg|5 7.:5 a.i:v ;<f-f- KiWi 1 
2}C^^^-t-S^^$B7 5 b. 7 5bi:Sf*LTV^5, 
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[0 0 4 4] Sft^7;5 a^i(^l^^^g^icff$^$i^-cv^ 

5o 7 5b, 75b ttSttSB 75a <DT^i^ffi!i/!)> 

±ffi4'^t-tt^S27 5 c;63?F^fiK$tlT*5"?. ^.O^^®? 
5 <:.pm^\C7r-'fi~b\^. ^WlI ^xm^^^tz.'Ki 2 

^fBtt7 5f4. 9§jS7 5 c Sr^t'-il^i: LT. mstc^-T^Ep , 
a:^[6], b::^(B], c :^[^cov^-rttcD:^in]}ct,iiii})"eitgt? 
fe-5o 7 5 d, 7 5 dj±, W&^^^^y KJJ^/l'iS^? 9 h lo 

[00451 n 1 (omM/^^mu 7 6 tt. mi- ^iiftpj-r 

■tW^Stct*. gl 2 {c^-r J; 5 t-IS^wS^ 7 6b ;eisj^ . 

[004 6] 1 0 1 #ttg|5# m7L\-t^ 

A) A^fe/iSz-^s/ K7 8 /^ly. K*;/vy7 9 i:. r<D 

Al 6 O tSrWL.TV-'So 

[004 7] /N°s/ K 7 8 tt. HI 7 t;i^-t-J; 5 f-. tS^w 20 

sa5 7 8 b t., z.<r>mm s bo— ffiA^?>^is:^nfc^ 

7 8 a i: . 7 8 h nlimii^h^WL^ihfzMU 7 
8 c tSrWUTV^S, . . 

[0 0 4 8] Z.^hWmi 8 cU Sa5 7 8 b. g^igaJ 7 
8 atc:(45t7 8.d;i5jfi^^$tuX*i<9, .:iW5s:.7 8 df4. 
3I§®$P 7 8 a rt^cSbTV^5, 

[0049] ^jgge 7 8 a tt, %\ 7 6 

OlK,^7 6 bilrttgC/i^bWflE-f-5fci?>(D'b<DT?fei9. (S 

[0050] KTh/W^^ 7 9 tcfj •) #»t 5 ifci^JC, S . 
§67 8 b(D:^|^l::{±, 2oro*ii?L7 8e. 7 8 e 
2o©#JhK- 7 8 f , 7 8 f ;6SjfJ^$ttTi->5o 

[ 0 0 5 1 1. 5/ K^/v^' 7.9 ft, m 6 ti: t^i" J: 5 \c 

SrW^d>f3^}^-r5¥«^fl57 9 a 5r*LT^^5. 
[00 5 2] ¥*SgC 79a cD±*l:ittv F P C 7 6 * *s 
«j1$H5#iS;:^ y S/ h 7 9 b>6SMj*$H, T:^fc»±, 
/■?S/ K7 8*3j:t/F PC 7 6' (^^^$15 7 6'. a (El 4 
#M) ;65#>il:$tl,5#ita5 7 9 c/i3Ji^^$tl.Tl^5o # « 
JhgB7 9 c{Cj±, WgPt-[6]«tT-?ftOt°V7 9 j , 7 9- 

[0 0 5 3] y K 7 8 -^rcpKa^L 7 8 e , 7 8 e 
{Cf^^79j, 7 9 j ;45ifil$ix. 'l5^iJ:>i-7 8 f , 7 8 
^tg^7 9 a W±iit7 9 ktcffl-ltbnSwirfcJ; 

7 8f±, ^WMl 9 a(C*rbTE4$@)e$HTV^-5t3tj- 
-efi'^i < . Mii?L 7 8 e t°i^ 7 9 j ;Ji5if ji||.$tVs #sih.: 
>f.7.8 f /is^t5^(0±^7 9 k tditJt^H^.:ii:{cJ;cjr.. . 
Tfi^ih^^^TV^^.;'£|•^■t?fc5*»^>„ E17 (b)- {c^i"^ so 



Efi Y ;^ |6] *5 J; t/^ W T :^ [S] dUd^lii^StBltg-e*? 5 <, 

[0 0 5 4] F P C 7 6 ' (r>%m^1 6r a let), ■''^y 
YhWm£WmiLl b (|2|2#fi8) dS?^^$*l,T*5 
9. r(DP:a?L7 6' b{c:t°:<7. 9 j ds^fji^tvS:: f 
iCioT. EPC7 6' O^feiffl^P 7- 6 ' z.ii^^<v Yii^)\^ 
^''7 gjdSit^HTVvSo i-^i^P*>, FPC7 6' fl, 
^r<D5fe«§B 7 6 • a dV-??/ K*/V^ 7 9 U y h 

7 9 b Sril ?) > ^''A/N* h 7 8 CDtuffiSrJijl LT^ihgB 
7 9 c{c@i£$ti'?>::i:(::J;?), ^^y K 7 8 (^HtIffi}-*3 

v^-c|gl(Dl:^6<J^igggp7 6 5r«^bT''^?>. mi^a; 

6 b ;eiSjf^^$tvC*5i9 , 6 b JcmLfcit 

-So /rf:*5. F P C 7 6 ' ©{tiliffifiT^^*: 1 0 (OUM^ 1 4 

[ 0 0 5 5]-l§]6ic:^-f J; 5 {r, /<y K*:/V^^7 9 
tggC 7 9a ©fe:&WftiJ{C(4. 7 9 d i: . :i 

(D^:^7 9 dtcistp^S7 9 e^5ts:^tfc.^^■cv^^.o ^<n> 

^1^1 9 dt;ittBtrxSUfc;ifi5'E^Jhg|5*t7 SO^y^ 7 5 

d.;^(5^fJi$i^, 9 e:65#-&UT/-?y 

^7 9 i:;«f^E^ihm.t7 5 i:;6S-(gJh«)^tv.5, 
[0056 \:i^-)5(n>-h%i 9 do^X*■(-^*^' '(iS**^ 

^■)5T&'K 7- 9 f /iS?f$J* $ tl/T*i t) . 

■^lon'h'Ki 9 drc»T:^(ctt. tts^feffl©, rxj ji^ 

COjt (X5ti:VN5) 7 9 g;iS^^$ttTt''5o Clt^btt 

791. 7 9 g icft, • ig 2 <tti«0 4 t;ij3% 
■rj:5{-, ^r«7 2*»fcW;^(wi*]JtT^S!:$i\fctfttt7 
2 f , 7 2 g;65J?-^^^'i^^fJl$^^TV^5c, -'■^S' 

7 9 7 .9 i.i::ft*t7 2 f h.(n>^^\z.i,r>X 
±T:^lfil©^are*«)dSjfe$*l,. X5t7 9 g i:^e7 2 g 

i o^^k J; o T ±T&**-|S] cottB^fed? j'i ^ tLT V ^ 
:Li^Jh■h^^ 2. i , 7 2 g (;i^rt$HTHu 

[ 0 0 5 7 ] K*:/!'^ 7 9 ©{^^{WfiFISlC J41B!)« 7 9 

h. 7 9 h/6S?F^fiS;$tuT*3'9 . rcD{|iJ|g7 9 htCli, 
tv-t'HfV'? 9 i ;i5±Tlc2*, .-g-tf-4;2^iS(tfenTt'> 
rtubt"'.V7.9 itt. <S>cl-IftP^i-5tg*>. 1 6 0<D 

[0 0 5 8] 1118 ttte*A$r^i-I2|T\ (a) ttlEffi:. 
121, (b) tt^Rlifffilll.O (c) }ct3t^Sb-b8(fffi 
m). , (c) {iWffilH, (d) ttia .(c) ..SriEffiElt L 
yt^©:&flaffiia/ (d) ttia -(c) Sr]Eaal2l,i: Ufctg^' 

[ 0;0, 5 9]^= tg* A 1; 6 0 f4. mifCtt 1 6 1 t . ^ Olg 

r 6- 2 . 1 6 2 t ?Sr'fi- LT*3 9 , j/. YUr^iX'^. 7 9'- 

- ■[ o.'o-.6'di|iifm*ai;6 2 . .1. 6 2.<Dn-mmat. ^ix.... 

^'jn^l^l 6 3*5±Ttc23|^, ■^ff■4.^|s:S:»tbi^T^/^ 
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2)„ rtvfet^fvi e 3(i. I212*3j;05|l]9(i^i-J: 5 

[006 11 *Sf§BW 1 6 2. 1 6 2 (t>WSl5t-«> -ttu-e 
ir^Affil 6.4;JSJiTlC2 0, -^VrA^WinhiXX:^ 

:iixb*AEi 6 4trB^l5^.-<2/ K^i/i^^^rofv? 9 
i dS^^pItet'fcSo ;»^ffii 6 4»±:^ffil 6 4 a tlS 
ttffi A(D^ib*lfil i Jpff/iffi) i 6 4 b Sr^ U 
-C*}*). ±TO*iiffi©5-fe±<D*AE<D^ffil 6 4 a 
ti&Effil 6 4 b icD^^fCtcfii? y s'^SSSr^C^-* 
•5:fe:«)Oiagpi 6 4 c/6SJ^^$HTV^5, 4o(D^Bl 
6 4a ©ffi^^Sfit^-ClRl— -efeSo -f J&ip-^. 40© 
^ffil 6 4 att^TftSltcW^tffiiri^ioTV^So 
■[0 0 6 21 m^^i 161 ©±g|5lCf±, #Jh|E|5 1 6 5 ;i5 

Hs6?J»-ff0J^$tu-C*5ij. C:«#ih|^Bl 6 5tc, 
53t)!JJ«*l 0 0<Dmii^<D^^Ul 2 3;^^iig$^^5« 
r.tv{iJ:oT, 1 6 o<D±T«Jt«Ui^flll 0 0 

[0 0 6 31 mA\ZmirXb\^. V^y K 

6 Ott. 7X/V9J6 1 & 2i:^r^bTV^ 

[0 0 6 4] Ig!^c^'^-> K6 0(±, ^/W* 7— ■ 
^ y K-Cfc K) > / X^ugp 6 1 ©TBi-i'itJ-feM^ i 
iBlffi (/X/VB) 6la(c«:, 123 (b) »c^-t-J:5»c 

/ X^v^ijNY. *jJ;tJ'»fe'i' i/iJ'fthmfflcQ/ Xyv-yiJNB 
jJ^igftbHTt^S. ^/X/V-yiJfll 2<B<D/X/Vn*»fe 
/i: 5 / X/v-yiJ 2 (tf 2 4 / X/v)- ^nxfc t) . 

/ X/Vffi 6 1a t^-H^-eH-^ff 7 2 <@<0 7 X/V;i5^»t b*^ 

[0 0 6 51 y—;^ SB 6 2lCtt-1'>'^;ii7— hy s/i^6 3^ 

3 =Sr S^-t^ 5 fc © L V ^ w<— :i5Klt V ^ 
5o -1':^^!';*'^ h y s'v'6 3fi3o©^ >'^'Slc-fcfc^t> 

[0 0 66 1 '5r-;^gB6 2.cDl£^6 2 a sKSSSr* 
-r5ti-;6S3;*: (6 2 R. 62Y, 6 2 B) fcHTl/^ 

,2)o V v^*- hy s'i?6 aSr-J-— xiase 2Je:^^-f5 

i:.^tf62R. Q2Bi}^^i^.^M^^^■^ — 

feco-^>'^'*s^i^^•t^«/Xy^?|JNR, NY, NBtc^ 
[0 0 671 y X/u^e 1 X/wc*)-i^;Lfc|g 



[00 6 8] '^-;^gC6 2©tfffilc:fi, ||2CDm^e<)g^ 
^$HT*3 •? , X« 6 4 o^ffitrtt, IfriE b^S 1 

^e<3S^i^si5 7 6©g^^7 6 b iis.m^f\,xmm.^fi^^ 

Wi<r>^M.mi^^nX\^^\ StS6 4 tt, F P C 6 5 Sr 
■ [0 0 6'9l K6 0Sr=5r^ y s> 7 0 (C^* Lfc^ 

[0 0 7 0] -f v^j'v'ais/ ^7•y.v<?^r*5^^T^iyx>'^ 

\cX<i xnfi 5'o y X^vgp 6 1 tt, -ir— 6 2 t ligij 
fSfn Jfco T J3 1) . -^-^SiJ 6 2 J; 9 tM*&»i^fe«a 

[00 7 11 E13 (a) tc:ioV>T(mB»:i!6t-Ki-5^ 

[0 0 7 2] iRiigci^i- i 5 / xyvas 6 1 (Dir^i^ 
iffit;ifi*Jp::^|S]t;i#t;?55!lK-6 l b, 6 1 htm^^fi 
T*i*). r©^>T-6 1 b«TM*S> ^-r y- 5/5^7 OK) JiE 
20 «7 Uciff^JsK^tvfcy y 7 1 bcO±®tSS-r S (1214 
o ^/t, / X/Has 6 icdhuSS tt7K¥*iSi{c 
#t;55Si?>T-6 1 ct^w^^^f\.xii\) . r©^Jt6 1 

Tffi;i^ =3?-^ y vyi? 7 0 <7)ji£:K 7 1 y ^ 7 

1 cO±Et^S§-r^o iix{e:J;oT±T:^l6] (133© 

sift® iSt^-r 5:^1^) ©ttS^«);ei5/j:$tb5« 
[00 7 31 =Sr-\r y V? 7 0 ©jStS 7 1 CD±S2fe*»5li 
2oODyy71d, 7ie i^p^ 
^fiXUrd •? . itvfe y 7'©|^{l!)S;6S^^^^*^^/ X/vf|i 6 

i.©.&:ft$l56 1 d*3J:t;5;&:fla5 6 1 e <D.{|iJffii: aSi- 

[0 0 7 4] ^-V y S'v'7 0(DJK^7 1 ©±M:fe:fr{5l^ 
4'*S8f-f±y:/7 1 f ;is?i^^$tuT43*); ;i(oy:/7i 
f ©1¥ffi;JS / X/Pgu 6 1 ©:fe^llf|5 6 1 d ©Mffii: Sg^-f". 
5. ^fc-. ^-Yy s/i^7 0©:&^By^g7 4tittSISw^- 
7 4 b;6S. -tro^ft 7 4,c ^CJ;oT|H]Sb■5ItgtCl^^te>^^T 

tt7 4 ctC{4iB-i>:*i>.7 4 di(S?]^^SiiT*J!9, 
w <D<B'6* A 7 4 d / X/v-gp 6 i 0:&:^$B 6 1 e OgJr 

40 i , '^Jig-t-?) J; 5 s/ K 6 0 Hmrxg UfclE^/^^ 7 
7»iJ;-bTmi;^ (0 3 ^r4al/^TT::^) ir{^#$ix-5, L 
iti)^'^X. Hu^^ifi] (^PPY^ifi])- ©teS^rfedJ'^e^H 
So '^fc. WSw<-7 4 bSrlHlKi^-ti-Sr ticlit)/ 
X/v:-$B6 1 ;65^R3T;^(6]}c|H]»i-5(DT?. K*ft 1 2 

-icioTfi^ft^Hifeiv iiSw<;-7 4 btcttf^ 
7 4 e*5^tt 6ixTV^2)i: td. ;&{Rim 7 4 tc « r (O 
fi^-? 4- ei:#JM,i-.5^^©5t-7 4- f iiSlS'lt feixXJo 
so t). lH]i!i^f^UT¥fTSfSSSrtT'!cofc^{e:tf^7 4 e 
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Ki * Jii-r 5 J; 5 1- Jfc o T V ^ 5 o 

>-C, ±xEbfc7-'V*y-fn^*^ffl(7?'^i' K6 0O{dl> ^ 
/^X3ffi!^m(0^^y K6 p.'. , (Ell^fiB) t>^;t■C^/^ 
5, ^/rJ' D^#^<D^s/ K.6 0' (i^/w;*— 

K6 0 i:^1-?^:ytjjs±< ID— t?S)5o M'fcS^tt. / 

/ X/vicfi> 1 1 2 y X/v-T? 4 :#-th.4. 8 / Xyvi: 
U #Hi:iHfe/X/HC3iji-t-5 i*©#f.i:-t-5o 
[00 7 61 LTl2I4;5-.t.?^fe/!i-;^CJ; ±xfib 
fc^ 1 ©S^«)S^gl5 7 6 . m 2 ©mMfitJ^^SB 6 4 . 

IS^Bf S {;c*JV ^T:<f-1' Ktt 1 2 spff f^gag $ jxxt ^ 

[0 0 7 7] m4\cm-rxo\c. mummi ooa. m 

f^W5-110t> ^-y KWffil/^^— 1 2 0 rtue> 
Siiftw^- 110 k^i/ h'nm^^^^—.i 2 0 i: Sri»ifeU 
. TV>?,|^1 , ^2 y Vi? 1 3 0,' 14 Oi:^. 2;*:<D^<^ 

1 5 0 (El 2 #fia,) tSrex;TV^5o 

[0 0 7 81 iftf^w^— 1 1 Of*., ^rotti 1 1-c^^ 

-11 0(O%m^ii. JfiS^l 1 2;^l5^^t^>^^•C*5^J, 

[00791 ^j/ Kifffi W^— 1 2 0 f4. ^OW 121 
-edf^y yi^7 Olc:|H]lbpri6»rSt!5#»te5tfCi^5. 
• •;/ KifJE w<— 12 0(;33feffilvf4. ^-y K6 0 SrJfJE-T 
Stfbgp 12 2 ami-f ^n.XM 'Ow :iQ.i!l)gP.1..2 2 i: W 1 

2 1 tro^lctt, *(r5^bfc«*i>. 1.6 0*S)ij^$|51 2 3 
-CiliK^tbTVNS. ^fc, KWJEW^-1 2 0<Df^ 
«ic:f4, ^^^1 5 O i:<o«-a-$5l 2 4dsSi»t btuTV^ 

: [Q08 ol Jii.y 1 3 0 tB2 y 1 4 o t 

S#©-iffi*5»^SB 13 1 (14 1) T?[HlfijWlgl- 
^^$HTI/>.5i y 1 3 0.<Dfth,^«l 3 2ttai!f^ 
W<-1 1 OtCfVl 3 3-C[el»)Pl«gHl*^$ixT*5 
9s ^2y>'^140 (OmiQ 14 2 it-^ y Kif BE W^— 

1 2 0(^W1 2 1 Id^-y^ 1 4 3T[sIW)^tg^^Ji3$$^^ 

•cv^So B2 y >'^' 1 AQ<o%mu-t. /^^,l 5 0 to 

^-a-SS 1 4 4 ;i5tS:»t b^^T^ ^So 

[008 11 1 5 Ott, ^y FffffiW-c— 1 2 O©-. 
-P^-a-SB 124i:^2y>'^'14 0O^-&$|5 1 4 4 t ©IB 

[00&21 111 4 K6 0$r§$«Lfc:l^^^^L-C 

[0 0 8 31 :lOt^^tc:^^^T{4; •'^ J/ KW£E u/^— 1 

2 OOdi^l 2 2;i5^s/ Ke ocoy— ;^SB6 :2CCi±ffi6 
2btc^^U, ^<^1 5 0OM^;^»cJ;oT'--.s' K$rT 

JI s' K 6 0 D' y.^ 7 0 B^. 



U-CV\5„ ClO^fllttv glf^W^-l 1 0 CD 7 s/ ^ 1 1 
3j!i5||1 yv^' 1 3 0 (D3feSiSl 3 4 Jc^.-g-f-^.w i: J; 

[00 841 *.fc, r cD^^ffi-Ctt. EI 9 tc^i" J; 5 t-s 
;K*A1 6 Ot^TWiL-tz.'l^WiZ.h'O . 6 4 

tCj;5^<S/ YTi-^fV^7 9(Dt°>'7 9 i'^O^^tt^^S 

.7 7 0'ft^}Cj: 9. /■'■y. K7 8Sr;fM--C«. H 1 ©m^etl 
. 7 6 Sr. s/ K 6 0 <Df^ 2 6 4 

10 JEgLTV^^o ... 

[00851 mi^'?V5±Ui^7 
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l^l^lC'f^^^n. :iHlCj;o.XfflS^^7 5.b. 7 5bdS 
:^ft' K#l 2^c^SbTV^5, . .. 
[0 0 8 61 '^•y K6 O.Srmtl^l^i-t^tt. 
1 OCDM^l l 2Srlll4tcioV>T^tf^r[S]tcis]ttigi!'f^-f- 
5<. M^l l 2\-i^f\.nM<DW±^m^i^^X 

^f^w<-.l 1 0{i*|:LTffi>5j-^.lc|H]itlU rtttdio 
XVyi^ 1 1 3 1 y >'i5'. 1 3 OCD^tiSl 3 At^h^ 

20 jxT, ^f^w-<— 1 1 o-ip-wm-t^o ^i^t'-^Witxn 

JE w^- 12 0 fcHltb U 5' K 6 0 SrSt t) ^-f-CL t ;6S 
T#So . .■ . . 
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■TT-f-X 5 iS:* A 1 6 0}-i±W3 Affi i 6 4 
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0^c:*5^,^T::&*^cJf :i*vJc:j;oT^>'s' K*/i'^^ 
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J:«J> y(>-i'i?::iy h^y K6 0 ;65=¥ Y.i!. S' v>7 0\Z.^ 
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4i^h^4ii^Ltci\kmt^j:^X\^^^(DX. --^y K6 • 

0 i&^^tc^^-rs - t ;a5x-t 5c 
10 0 9 7 ] -t-/j-*p*)^ :i©-<>'^>'3is' hT'y v-i^te: 
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[00 9 8] ( i i i )^ 1 (omn.ffo^mu 7 e - 
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, [0 71 ^■'•y. KSr^-fia-e, HI (a) fi¥iBlll> HI 
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